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EXPLANATION

- PRIMARY RECHARGE AREA
Consolidated rock, usually uplands

PRIMARY RECHARGE AREA
Unconsolidated valley fill
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dashed where approximate
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WELLS Number refers to site number in appendix

. PRIMARY RECHARGE WELL
Confining layers not present; wells completed in
principal aquifer; hydraulic gradient is downward

. SECONDARY RECHARGE WELL
Confining layers present; wells completed in prin-
cipal aquifer; hydraulic gradient is downward

- DISCHARGE WELL
Confining layers present; wells completed in prin-
cipal aquifer; hydraulic gradient is upward from
principal aquifer to shallow unconfined aquifer

+  Wells completed in shallow unconfined aquifer
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MAP OF RECHARGE AND DISCHARGE AREAS FOR THE PRINCIPAL
VALLEY-FILL AQUIFER, SANPETE VALLEY, SANPETE COUNTY, UTAH

by Noah P. Snyder and Mike Lowe

ABSTRACT

The most important source of drinking water in
Sanpete County is ground water from the principal
valley-fill aquifer in Sanpete Valley. In this study we
mapped recharge and discharge areas for the principal
aquifer to aid in management of potential contaminant
sources to help protect the quality of ground water.

Sanpete Valley is along the San Pitch River
between the Wasatch Plateau and the San Pitch
Mountains in central Utah. The principal valley-fill
aquifer of Sanpete Valley consists of alluvial-fan and
stream deposits. The aquifer is confined by thick, fine-
grained sediments in much of the main valley and in the
northwestern arm along Silver Creek. Water-table
conditions are found in the northeastern arm along the
upper San Pitch River. The mountains that surround
Sanpete Valley and the upper parts of alluvial fans along
the margins of the valley make up the primary recharge
areas. Secondary recharge areas are mostly east of the
San Pitch River, between the primary recharge areas
and the discharge area in the central part of the valley.
Water quality is generally high, although a local nitrate-
contamination problem merits further study.

INTRODUCTION

Background

Sanpete County requires a clean supply of
drinking water for its expanding population. The most
important source is ground water in the principal valley-
fill aquifer in Sanpete Valley. Recharge to this
unconsolidated aquifer is from infiltration of precipitation
and surface water in recharge areas and underflow from
consolidated rock along the margins of the basin.
Recharge areas are typically underlain by fractured rock
and/or coarse-grained sediment with relatively little
ability to inhibit infiltration or renovate contaminated

water. Ground-water flow in recharge areas has a
downward component and relatively fast rate of
movement. Because contaminants can readily enter an
aquifer system in recharge areas, management of
potential contaminant sources in these areas deserves
special attention to protect ground-water quality.
Ground-water recharge-area mapping defines these
vulnerable areas.

Ground-water recharge-area maps typically
show: (1) primary recharge areas, (2) secondary
recharge areas, and (3) discharge areas (Anderson and
others, 1994). Primary recharge areas, commonly the
uplands and coarse-grained unconsolidated deposits
along valley margins, do not contain thick, continuous,
fine-grained layers and have a downward ground-water
gradient. Secondary recharge areas, commonly valley
benches, have fine-grained layers thicker than 20 feet
(6 m) and downward ground-water gradients. Ground-
water discharge areas are generally in valley lowlands.
Discharge areas for unconfined aquifers are where the
water table intersects the ground surface, causing
springs or seeps. Discharge areas for confined aquifers
are where the ground-water gradient is upward and
water is discharging to a shallow unconfined aquifer
above the upper confining bed, or to a spring. Water
from wells which penetrate confined aquifers may flow
to the surface naturally. The extent of both recharge
and discharge areas may vary seasonally and from dry
years to wet years.

Purpose and Scope

The purpose of this study is to help state and
local government officials and local residents protect the
quality of ground water in Sanpete Valley by defining
areas where ground-water aquifers are vulnerable to
contamination. The study is a cooperative effort among
the Utah Geological Survey (UGS), the Utah Division of
Water Quality (DWQ), and the U.S. Environmental
Protection Agency (EPA).



The scope of work included a search for well-log
data, a literature review, and field reconnaissance to
define general geologic and hydrologic conditions in
Sanpete Valley. Logs for water wells drilled in the valley
prior to June 1995 were collected from the State
Engineer's office. Well-log information was entered into
a database and well locations were plotted on 1:24,000-
scale base maps. Generalized recharge- and
discharge-area boundaries were then drawn and
digitized, along with well locations, into the State
Geographic Information Database.

Setting

The study area includes most of the 600 square-
mile (1,500 km?) watershed of the San Pitch River in
Sanpete County (figure 1). The primary focus of this
study is on Sanpete Valley, a Y-shaped valley about 40
miles (60 km) long and as much as 13 miles (21 km)
wide. The study area is in central Utah, about 90 miles
(150 km) south of Salt Lake City.

Physiography and Drainage

The San Pitch River drainage basin is in the
northwestern corner of the Colorado Plateau
physiographic province (Stokes, 1977). It is bordered
on the east by the Wasatch Plateau (figure 1), which
reaches elevations at the drainage divide of more than
11,000 feet (3,350 m). The western boundary is the
San Pitch Mountains (also known as the Gunnison
Plateau), which reaches a maximum elevation of 9,700
feet (3,000 m) near the northern end. The valley is
divided in the north by the Cedar Hills, which form the
center of the Y. The headwaters of the San Pitch River
are in the eastern arm of Sanpete Valley. South of
Moroni, the river is joined by Silver Creek, an
intermittent stream that drains the western arm of the
valley. The San Pitch River flows south through the
center of Sanpete Valley to Gunnison Reservoir, where
the valley narrows, and then into the Sevier River west
of Gunnison (figure 1). The southern part of the study
area includes the drainage of Twelvemile Creek, which
flows west from the Wasatch Plateau across Arapien
Valley and into the San Pitch River about 2 miles (3.2
km) southwest of Ninemile Reservoir (figure 1). Arapien
Valley is separated from the central Sevier River basin
at its southernmost point by a low divide about 4 miles
(6.4 km) south of Mayfield.

Utah Geological Survey
Climate

Climate in the San Pitch River drainage basin
ranges from semiarid in Sanpete and Arapien Valleys to
subhumid in the surrounding uplands (Robinson, 1971).
Generally, most of the precipitation in the study area
falls as snow in the mountains, particularly the Wasatch
Plateau, from November to April. The summer months
are generally the driest, although intense thunderstorms
can locally produce large precipitation totals. Average
annual precipitation ranges in the valley from 9.85
inches (25.0 cm) in Moroni to 13.74 inches (34.9 cm) in
Manti (Ashcroft and others, 1992). At elevations above
8,000 feet (2,500 m), the Wasatch Plateau receives an
average of 24 inches (60 cm) of precipitation per year
(Ashcroft and others, 1992). Average annual
evaporation in the San Pitch River drainage basin is 3.5
times greater than average annual precipitation
(Robinson, 1971).

Land Use

Sanpete Valley is a rural area that is
experiencing growth in residential development and
agriculture. Sanpete County had a population of 16,259
in 1990. Most of the residents live and farm on the
unconsolidated valley-fill deposits that serve as the
principal drinking-water aquifer for the area. Most
irrigated cropland is in southern Sanpete Valley east of
the San Pitch River (Robinson, 1971). The eastern and
western margins of the valley are mostly rangeland for
sheep and cattle.

Turkey farms are common, particularly on the
northwestern arm of upper Sanpete Valley between
Moroni and Fountain Green.

Previous Studies

Robinson (1968) compiled selected hydrologic
data for the San Pitch River drainage basin. A more
extensive study summarizing available long-term data
on ground water in the San Pitch River drainage basin
was published three years later (Robinson, 1971).
Horns (1995) examined nitrate contamination around
Moroni. Wilberg and Heilweil (1995) summarized the
hydrology, and modeled ground-water flow in Sanpete
Valley.
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Figure 2. Schematic block diagram showing recharge areas and direction of ground-water flow

in Sanpete Valley.

The geology of the Nephi 30" x 60" quadrangle,
which includes the northern part of the study area, was
mapped by Witkind and Weiss (1991). Witkind and
others (1987) mapped the Manti 30" x 60" quadrangle,
which includes the southern part of the study area.
Recently published 7.5-minute geologic quadrangle
maps within the study area include Banks (1991), Fong
(1995), Jensen (1993), Lawton and Weiss (1994), and
Weiss (1994).

METHODS

The methods used in this study for identifying
confining layers, classifying aquifers, and delineating
recharge and discharge areas are modified from those
of Anderson and others (1994). This study is concerned
with the principal aquifer and local overlying shallow
unconfined aquifers (figure 2). The principal aquifer is
the most important source of ground water, and may be

confined or unconfined. The principal aquifer begins at
the mountain front on either side of the valley where
coarse-grained alluvial-fan sediments predominate and
ground water is generally unconfined. Valleyward, fine-
grained silt and clay strata may form confining layers
above and within the principal aquifer. Water in
sediments above the top confining layer is in a shallow,
unconfined aquifer. This is generally a less important
source of drinking water.

We used drillers’ logs of water wells to delineate
primary or secondary recharge areas and discharge
areas, based on the presence of confining layers and
relative water levels in the principal and shallow
unconfined aquifers. We compiled a database of well-
log information (appendix). The use of drillers’ logs
requires interpretation because of the variable quality of
the logs. Correlation of geology from well logs is difficult
because lithologic descriptions are generalized and
commonly inconsistent among various drillers. The use
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Figure 3. Relative water levels in wells in
recharge and discharge areas.

of water-level data from well logs is also problematic
because levels in the shallow unconfined aquifer are
often not recorded and because water levels were
measured during different seasons and years.

Confining layers are any fine-grained (clay and/or
silt) layer thicker than 20 feet (6 m) (Anderson and
others, 1994). Sometimes a driller will note both clay
and sand along the same interval on logs, without giving
relative percentages; these are not classified as
confining layers (Anderson and others, 1994). If both
are checked and the word "sandy" is written in the
remarks column, then the layer is assumed to be a
primarily clay confining layer (Anderson and others,
1994). Sometimes a driller will mark clay and gravel,
cobbles, or boulders; these units also are not classified
as confining layers, although, in some areas in Sanpete
Valley, they behave as confining layers.

The primary recharge area for the principal
aquifer is the uplands surrounding the valley, and valley
fill not containing thick clay layers, generally along valley
margins (figure 3). Ground-water flow in primary
recharge areas has a downward component. If present,
secondary recharge areas begin where clay layers are

5

thicker than 20 feet (6 m), still with a downward
hydraulic gradient, and extend toward the valley center
until the gradient is upward (figure 3). The hydraulic
gradient is upward when the potentiometric surface of
the principal aquifer is higher than the water table in the
shallow unconfined aquifer (Anderson and others,
1994). Water-level data for the shallow unconfined
aquifer are not common, but can be found on some well
logs. Where the confining layer extends to the ground
surface, secondary recharge areas are where the
potentiometric surface in the principal aquifer is below
the ground surface.

Ground-water-discharge areas are at lower
elevations than recharge areas. In discharge areas, the
water in confined aquifers discharges to the land
surface or to a shallow unconfined aquifer (figure 3).
For this to happen, the hydraulic head in the principal
aquifer must be higher than the water table in the
shallow unconfined aquifer. Otherwise, downward
pressure from the shallow aquifer will exceed the
upward pressure from the confined aquifer, creating a
net downward gradient indicative of secondary recharge
areas. Flowing (artesian) wells are marked on drillers’
logs and sometimes on U.S. Geological Survey 7.5'
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Figure 4. Numbering system for wells in Utah.
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guadrangle maps. Wells with potentiometric surfaces
above the top of the confining layer can be identified
from well logs. Surface water, springs, or phreatophytic
plants (wetlands) can be another indicator of ground-
water discharge. However, in some instances this
discharge may be from a shallow unconfined aquifer. It
is necessary to understand the topography, surficial
geology, and ground-water hydrology before using
these wetlands to indicate discharge from the principal
aquifer.

We generally did not map small secondary
recharge or discharge areas defined by local clay layers
in only a few wells where surrounded completely by
primary recharge areas. Contaminants entering the
aquifer system above these clay layers of local extent
still have a high potential to reach primary recharge
areas.

The numbering system for wells in this study is
based on the U.S. government cadastral land-survey
system that divides Utah into four quadrants (A-D)
separated by the Salt Lake Base Line and Meridian
(figure 4). The study area is entirely within the
southeast quadrant (D). The wells are numbered with
this quadrant letter D, followed by township and range
enclosed in parentheses. The next set of characters
indicates the section, quarter section, quarter-quarter
section, and quarter-quarter-quarter section designated
by letters a through d, indicating the northeastern,
northwestern, southwestern, and southeastern
quadrants, respectively. A number after the hyphen
corresponds to an individual well within a quarter-
quarter-quarter section. For example, the well (D-16-3)
9adb-1 would be the first well in the northwest quarter of
the southeastern quarter of the northeastern quarter of
section 9, Township 16 South, Range 3 East
(NWY.SEYNEY4 section 9, T. 16 S, R. 2. E).

GEOLOGY

Bedrock

The San Pitch Mountains and Wasatch Plateau
both consist of Tertiary to Jurassic sedimentary rocks
(figure 5). Tertiary limestones and mudstones cap both
ranges. Cretaceous sandstones and conglomerates
underlie the Tertiary rocks and are folded by the
Wasatch monocline in the Wasatch Plateau on the

Utah Geological Survey

eastern side of the valley. Beneath the Cretaceous
units is the Jurassic Arapien Shale, a less competent
unit that is believed to have been eroded away during
creation of Sanpete Valley (Standlee, 1982; Witkind and
Weiss, 1991). The Arapien contains evaporite deposits
which are mobile and will deform plastically when buried
or subjected to tectonic stresses. Upward-moving
evaporite diapirs have deformed Quaternary sediments
near Gunnison Reservoir, and near Redmond,
southwest of the study area (Hecker, 1993). Witkind
and Weiss (1991) propose that diapirism with
subsequent dissolution and collapse is responsible for
the emplacement and erosion of the Arapien Shale in
Sanpete Valley. Others propose westward-trending
(east-dipping) thrusts causing tectonic thickening as a
structural mechanism to explain the rise of the Arapien
from beneath the overlying Cretaceous and Tertiary
sediments (Standlee, 1982).

The Cedar Hills (figure 5) largely consist of the
Tertiary volcaniclastic and pyroclastic Moroni Formation.
Tuffs and andesites in the formation weather to clay, as
do Tertiary shales, mudstones, and claystones in the
Wasatch Plateau and San Pitch Mountains. Erosion of
these fine-grained rocks is the likely source of the clay
confining layers in Sanpete Valley.

Unconsolidated Sediments

Sanpete Valley is filled with Pleistocene and
Holocene alluvial-fan deposits, and stream and
floodplain alluvium (Robinson, 1971). In the widest part
of Sanpete Valley, from Ephraim to Moroni, valley fill is
as much as 500 feet (150 m) thick (Robinson, 1971).
The alluvial-fan deposits consist of interfingered and
interbedded layers of boulder- to clay-sized sediment
(Robinson, 1971). Alluvial-fan sediments get finer
toward the valley center and interfinger with stream
and floodplain alluvium along the San Pitch River.
The stream alluvium generally includes cobbles to
clay (Robinson, 1971). Clay deposits, possibly of
lacustrine origin, are found in the south-central part of
Sanpete Valley near Gunnison Reservoir (Robinson,
1971; Weiss, 1994). These clays could have been
deposited in a small, shallow lake created by a
landslide dam near the southern end of what is now
Gunnison Reservoir. If continuous, this fine-grained
layer could be an important confining bed.
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Weiss, 1991).



GROUND WATER

Ground water is in both fractured bedrock and
unconsolidated deposits in Sanpete Valley. The
source of most ground water in the study area is from
precipitation. An annual average 800,000 acre-feet
(1 billion m®) of precipitation falls in the San Pitch
River drainage basin (Robinson, 1971). A small
amount of water reaches the basin through diversions
from the Colorado River drainage to the east. Due to
the east-dipping strata of the San Pitch Mountains,
some water may also enter the drainage basin
through bedrock west of the divide.

The quality of ground water in Sanpete Valley
is high, except for local nitrate contamination.
Protection regulations for drinking water and ground
water in Utah classify ground water, based largely on
total-dissolved-solids concentrations, as follows:
class IA (pristine), less than 500 mg/L; class Il
(drinking water quality), 500 to 3,000 mg/L; class Il
(limited use), 3,000 to 10,000 mg/L; and class IV
(saline), more than 10,000 mg/L. Class IA and Il
waters are considered suitable for drinking, provided
concentrations of individual contaminants do not
exceed state and federal ground-water-quality
standards. Any water with total-dissolved-solids
concentrations in the higher part of the class Il range
is generally suited for drinking water only if treated,
but can be used for some agricultural or industrial
purposes without treatment. Most water in Sanpete
Valley is class IA and II.

Fractured-Rock Aquifers

Water is found in the fractured bedrock beneath
and surrounding Sanpete Valley. Few wells are drilled
into the fractured-rock aquifer, mostly because the
valley-fill aquifer in Sanpete Valley is so productive
(Robinson, 1971). However, the fractured-rock aquifers
are responsible for some of the recharge to the valley-fill
aquifer.

Aquifer Characteristics

Bedrock wells provide water for agricultural and
culinary uses in only a few places in Sanpete Valley.
Fractured-rock aquifers are both unconfined and
confined in the mountains, but are generally under
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confined conditions beneath the valley fill (Robinson,
1971). Bedrock artesian wells drilled through valley
sediments into limestone and sandstone of the Green
River Formation are an important source of irrigation
water near Manti, and from Spring City to Fairview
(Robinson, 1971). An oil well 9,000 feet (2,700 m) deep
drilled from an elevation of 7,364 feet (2,245 m) through
the west-dipping rocks of the Wasatch Plateau had
artesian pressure (Robinson, 1971). Water is found
locally in almost all of the bedrock formations in the San
Pitch River drainage basin.

Water in bedrock travels in fractures, pore
spaces, and dissolution channels (in carbonate rocks).
In Sanpete Valley, most ground-water flow in bedrock
is in fractures. Aquifer characteristics such as
transmissivity, storativity, and hydraulic conductivity are
variable in fractured-rock aquifers. Robinson (1971)
reports a wide range of transmissivities for different
formations. The Green River Formation ranges from
400 feet squared per day (125 m?day) to 134,000 feet
squared per day (41,000 m?day). The higher value is
assumed to be the result of the well intersecting
solution channels in oolitic limestone (Robinson, 1971).
In general, other formations have transmissivities less
than 7,800 square feet per day (2,400 m?day)
(Robinson, 1971).

Recharge and Discharge

Precipitation in the San Pitch Mountains, Cedar
Hills, and Wasatch Plateau either runs off in streams or
percolates through the thin surficial deposits and
recharges fractured-rock aquifers. Water then travels
through fractures and pore spaces generally toward the
valley. In the San Pitch Mountains, some bedrock
ground water discharges in springs at the edge of the
valley fill. A notable example is Big Springs, one mile
(1.6 km) west of Fountain Green, thought to be supplied
by water traveling downdip in the Indianola Group
(Robinson, 1971). In the folded rocks of the Wasatch
monocline, water also travels toward the valley. Water
in the monocline discharges to the surface at numerous
springs that contribute to mountain streams, as well as
to springs along the mountain front.

Ground water in bedrock that is not discharged to
the surface as springs flows into or under the valley fill,
and becomes a source of recharge to the valley-fill
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aquifer (Robinson, 1971). The confined water beneath
the valley fill contributes to the artesian pressure in the
valley-fill aquifer near the center of the valley. Robinson
(1971) cited three examples of evidence for ground-
water flow and local confined conditions in bedrock: (1)
sinkholes and solution channels in the Wasatch Plateau,
(2) artesian wells in bedrock on the Wasatch Plateau,
and (3) artesian wells drilled into bedrock underlying
valley fill near Manti and Spring City.

Water Quality

Water quality from fractured-rock aquifers in the
San Pitch River drainage varies widely. Water in
mountain recharge areas has little opportunity for
contamination, due to the relative lack of human activity.
However, dissolved constituents from rock can make
the water too saline for culinary use. Water from wells
in the Green River and Crazy Hollow Formations, below
the valley fill, have yielded water that is at the saline end
of Class Il (Robinson, 1971), and as a result is not
suitable for culinary use. Evaporites from the Arapien
Shale beneath the San Pitch Mountains are thought to
be the cause of increased ground-water salinity in this
area (Wilberg and Heilweil, 1995).

Unconsolidated Valley-Fill Aquifer

The unconsolidated valley-fill aquifer is the most
important source of water for wells in Sanpete Valley.

Aquifer Characteristics

The valley fill consists of interfingered layers of
clay, silt, sand, and gravel. In general, the coarser
grained material is in alluvial fans along the mountain
fronts, and the finer grained material is in the central
portions of the valley. Thick, fine-grained layers
extend up to the base of the San Pitch Mountains at
the western edge of Sanpete Valley. On the eastern
edge, alluvial-fan sand and gravel extend farther into
the valley.

Artesian conditions exist where clay overlies
coarser sediments along the San Pitch River below its
confluence with Silver Creek, and along Silver Creek
in the northwestern arm of the valley. In the northern
part of the discharge area, from about 3 miles (5 km)
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south of Wales, there is one generally uniform
confined aquifer, 100 to 200 feet (30-60 m) deep
(Robinson, 1971). To the south, several distinct
confining layers are present in the principal valley-fill
aquifer, and wells of different depths in close
proximity can have different hydraulic heads
(Robinson, 1971). These distinct confining layers are
of limited extent, but overlap and combine to form a
generally continuous confining layer (figure 2).
Water-table conditions exist in the northeastern arm,
north of Fairview, and along the base of the Wasatch
Plateau on the eastern side of Sanpete Valley. In
these areas, depths to ground water range from 100
feet (30 m) in alluvial fans to 10 to 30 feet (3-9 m)
near the San Pitch River (Robinson, 1971). The
principal aquifer is unconfined only in a narrow band
along the western side of Sanpete Valley, where
water is less than 60 feet (18 m) beneath the surface
of the alluvial fans (Robinson, 1971). Water-table
conditions are found in Arapien Valley (Robinson,
1971).

Transmissivity varies widely within the valley-fill
aquifer. Robinson (1971) reported a range of 550 to
50,000 square feet per day (170 to 15,600 m?/day). Low
values are typically from artesian aquifers with thin sand
and gravel layers or aquifers with clay and silt mixed
throughout. High values are from the upper reaches of
alluvial fans where the sediments are coarser.

Recharge and Discharge

From mountain recharge areas, ground water
generally moves toward the center of the valley, where
it flows south with the San Pitch River and Silver Creek
(Robinson, 1971). Some ground water is discharged as
springs and seeps, which also contributes to surface
flow, particularly along Silver Creek north of Wales
Reservoir. Additional ground water is discharged for
agricultural and domestic use from wells. Southwest of
Manti, Sanpete Valley narrows and is constrained by
bedrock outcrops which impede most ground-water flow
out of the valley (Robinson, 1971). Hence the only
outlet is the San Pitch River through Gunnison
Reservoir. The confined ground water is forced to the
surface and forms a large marshy area that extends as
far north as Manti, about 2 miles (3.2 km). This marshy
area once reached as far north as Ephraim, about 8
miles (13 km) (Robinson, 1971). Phreatophytic plants
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thrive in this region of shallow ground water and are
responsible for significant discharge into the
atmosphere through evapotranspiration (Wilberg and
Heilweil, 1995).

Most recharge to the valley-fill aquifer in Sanpete
Valley is at the mouths of canyons, mostly due to
seepage from streams (Robinson, 1971). Subsurface
inflow of water from bedrock along valley margins is
also an important source of recharge, although
quantification is difficult (Robinson, 1971; Wilberg and
Heilweil, 1995). Other sources of recharge include
seepage of irrigation water and direct precipitation on
the valley floor.

Primary recharge areas are the mountains and
alluvial fans surrounding Sanpete Valley (plate 1). Most
of the northeastern arm of the valley lacks thick clays to
form confining layers and is a primary recharge area.
Tertiary mudstones and limestones in the Wasatch
Plateau provide fine-grained sediments for alluvial-fan
deposits which form a band of secondary recharge
areas along the eastern edge of southern Sanpete
Valley (figure 5, plate 1). In the northern San Pitch
Mountains, coarse-grained Cretaceous conglomerates
predominate, therefore alluvial-fan deposits are coarser
than those on the eastern side of the valley, and
secondary recharge areas are present only near the
distal ends of alluvial fans (figure 5; plate 1). Water
quality for the principal aquifer west of Moroni is similar
to that in the San Pitch Mountains, indicating that
recharge is directly from the mountains (Horns, 1995).
The main discharge area follows the lowlands along the
San Pitch River from 1 mile (1.6 km) west of Mount
Pleasant to Gunnison Reservoir. Silver Creek in the
northwestern arm is also within the discharge area.
Primary recharge areas predominate south of Gunnison
Reservoir and in Arapien Valley.

Water Quality

In general, the highest quality water is near
mountain recharge areas and in alluvial fans along the
base of the Wasatch Plateau. Water entering valley fill
from the San Pitch Mountains tends to have a higher
concentration of dissolved solids, probably from
evaporite layers in the Arapien Shale (Robinson, 1971).
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Higher concentrations of dissolved solids are also found
in the Chester and Spring City area, where recharge
comes directly off outcrops of the Green River and
Crazy Hollow Formations (Wilberg and Heilweil, 1995).
Most of the water in the valley-fill aquifer is class IA or II.
Almost all of the ground water in Sanpete Valley is very
hard (Robinson, 1971).

High nitrate levels in ground water have been
found in Sanpete Valley. State water-quality standards
set the maximum contamination level (MCL) for nitrate
at 10 mg/L. A number of wells in Sanpete Valley exceed
40 mg/L nitrate (Horns, 1995), and Robinson (1968)
documents nitrate concentrations up to 43 mg/L in
ground water. Ground water from a city well in Moroni
exceeded the MCL in August 1994, and nitrate
contaminant plumes in and one mile north of Moroni
have been mapped by Horns (1995). Ground water
from a city well in Manti contains about 4.5 mg/L nitrate.
The origin of the nitrate has not been determined, but
possible sources are:

a. Septic-tank soil-absorption systems. Six towns
with populations from 1,000 to 5,000 used septic
systems for wastewater treatment until the past
few vyears when sewer systems were
constructed. Fairview still uses septic systems.

b. Agricultural fertilizer. Agricultural fertilizers are
used extensively on irrigated hay fields, small
grain fields, and pastures.

C. Feed lots. Feed lots are common in Sanpete
Valley. Cattle and poultry (mostly turkey) are the
main products and exports for the area. Turkey
manure is commonly stored on the ground until
dry; then it is bagged.

d. Natural sources. Evaporite deposits of
potassium nitrate on rock or in K (caliche)
horizons in clayey soils have been found in
Sanpete Valley (Mansfield and Boardman, 1932).

No studies have been conducted to determine the
valley-wide distribution or seasonal variations in nitrate
and total-dissolved-solids concentrations.
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Potential for Water-Quality Degradation

The nitrate contamination in some Sanpete
Valley wells underscores the need to identify recharge
areas and understand the flow of ground water in the
valley. Much of the water in the principal valley-fill
aquifer comes from the mountains where few pollutants
enter the system, but contamination sources in valley
recharge areas are common and can cause water-
quality degradation. Care must be taken in siting
potential contaminant sources, such as feed lots and
septic tanks, especially in primary recharge areas. The
widespread clay layers in the center of Sanpete Valley
may provide some protection to the principal aquifer, but
their lateral continuity is not assured. Further study is
required to make specific evaluations of sources and
effects of contaminants.

SUMMARY AND CONCLUSIONS

The principal valley-fill aquifer of Sanpete Valley
consists of coarse-grained alluvial-fan deposits and
stream and floodplain alluvium. The aquifer is confined
by fine-grained sediments throughout much of the main
valley and in the western arm. Water-table conditions
are found in the principal aquifer in the northeastern arm
of the valley. The mountains that surround Sanpete
Valley and the uppermost parts of alluvial fans along the
margins of the valley make up the primary recharge
area. Secondary recharge areas are mostly at the base
of the Wasatch Plateau along the eastern margin of the
valley fill. Discharge areas are along Silver Creek and
the lower San Pitch River. Ground-water flow is
generally from the mountains toward the center of the
valley, and then south along the San Pitch River. Water
quality is generally very good, class 1A and Il, although
local nitrate-contamination problems underscore the
need to consider the potential for ground-water
contamination in land-use decisions.
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APPENDIX

Records of Wells, Sanpete Valley, Utah

Site number: See plate 1 for well location. Wells not used to define recharge and discharge areas are not plotted.
Local well number: See text for explanation of numbering system.

Elevation: In feet above sea level.
Well depth: In feet below land surface.

Recharge area: Y, primary recharge area; 1, secondary recharge area; N, discharge area; 2, well completed in

shallow unconfined aquifer.

Water level: In feet below land surface, or feet above land surface for "+" values; +F, flowing well.

Top of confining layer: Depth to first confining layer, in feet below land surface.

Bottom of confining layer: Depth to bottom of first confining layer, in feet below land surface.

Depth to bedrock: In feet below land surface; N, bedrock not encountered.

Top of perforations: Depth to top of perforations, in feet below land surface.

Bottom of perforations: Depth to bottom of all perforations, in feet below land surface; MI, multiple perforated intervals,

below bottom of uppermost perforated interval.

--, no data available



13

Valley-fill aquifer map, Sanpete Valley

- - N 6 09 SLI00/10 06 1 1€ o9 SL61 1-999%Z (Z-S1-A) 80T
- - N 08 o Y6120 001 I $TT 00LS Y661 1-29pyZ (2-S1-A) L0T
- - N $01 <9 - - I 091 0¥9S £661 1-99ppe (Z-S1-Q) 90T
- - N 8¢ 0 16/6T/L0 LT 1 €62 0009 1L61 1-9pogt (T-S1- $0¢
- - N - - 98/81/01 12! X 0S SELS 9861 1-0po¢€ (b-¥1-) 81
- - N - - 6¥/01/01 8¢ A Sy 00LS 6¥61 1-999¢€ (b-+1-A) 81
- - N - - P6/LTILO 001 A S91 0L9¢ $661 1-eapee (€-v1-Q) il
- - N 9L 9 69/12/21 124 I $91 019¢ 6961 1-9page (€-+1-A) 9ZI1
- - N $9 €€ 6V/11/50 14 N $9 0SSS 6v61 1-00qz¢ {€-¥1-A) (44|
- - N - - $S/9T/90 (4 N Sy 06SS $S61 1-999Z¢ {€-¥1-A) ozl
- - N 19 (4> $8/L0/80 8 N ¥4 $65S $861 1-9992€ (€-41-A) 8l
- - N 68 w LS/61/90 ol N 68 SESS LS61 1-qeeze (€-41-a) 911
621 £¢1 N - - €LIST/SO 129 A Lyl $59¢ €L61 1-9oe] € {€-¥ - STI
- - N 8¢ 0 9L/TT/SO L1 1 19 S¥9S 9L61 1-99p0g (€-¥1-A) 1281
112 Y01paq I 291 w 001 - - S9/91/01 L X ¥91 0£9¢ $961 1-PAPOE (€-¥1-A) €1l
- - N - - €6/91/90 174 A 06 0v9s €661 1-00p0g (£-¥1-) T
- - N LE 0 6v/€1/S0 8€ 1 8¢ S€9¢ 6v61 1-8pgog (€-+1-A) 1H
001 09 N - - 08/20/L0 o¢ A 001 049§ 0861 1-eqqo¢ (¢-+1-Q) o1t
ot 08 N 0 Sl 08/L0/90 4 N o€l S19¢ 0861 1-eoeQg (€-+1-a) 601
- - N 4 (] 6¥/1T/%0 1 N op1 S6SS 6¥61 1-9936Z (-¥1-Q) LO1
- - N 8 s 6v/81/b0 (4 N 8 0655 6961 1-99962 (€-¥1-Q) 901
06 S¢ N - - 29/52/20 [43 A 06 065§ 2961 £-9998Z (€-1-A) So1
[13m Yo01pag 091 0zl 0TI - - 18/60/20 ov A 091 009§ 1861 1-9998Z (€-¥1-A) €01
LS 44 N - - SEVTII0 (43 A L1 0£9¢ SE61 1-49902 (£-¥1-@) 96
0S} oy N - - Y91/ (43 A 161 SH9S pE6] 1-2q90Z (€-¥1-A) 6
(414 ovl ovi - - 6L/61/50 011 A (AL ozLs 6L61 1-Pap81 (€-¥1-A) 16
- - N - - - 08 A 4% 019s 8661 1-eopgI (¢-v1-A) 06
IA #01 w N - - 0%/90/90 w X 0st $69S ov61 1-qpeg| (¢-+1-A) 88
- - N - - LLIVTI60 9% A €6 0zLS LL61 [-oeeg| (¢-p1-A) L8
- - N S8 0S T8ILY/LO ov I 001 $99¢ 7861 1-999L1 (€-¥1-D €8
10T 0s N - - 8L/S1/50 114 A 10T $99¢ 8L61 -89, (€-¥1-A) 8
oct S N - - 14/21/80 LE A el 0L9¢ 1v61 TI09LT (E-¥1-AD) I8
- - N - - LOILIIYO 0S X 08 049§ L961 1-999LT (£-¥1-Q) 08
o] ou - - - - - - - - 081 018$ 1161 1-eQdL (€-41-Q) LL
TN €9 8 N - - 15/00/S0 01 A 4] 008S 1561 1-PPAL (€-+1-Q) 9L
I 08 o€ N - - 9L/LO/VO S A yre 0L8S 9L61 1-a99L (€-¥1-Q) SL
- - N - - £6/80/2% vT A o€l 00LS £661 1-08ppT (2-¥1-Q) 89
- - N - - 9L/TTISO 69 A 0zl 08LS 9L61 1-9qe4T (T-91-Q) LS
- - N - - ¥6/02/¥0 L X S6 0SLS $661 1-eepel (Z-41-@) 99
- - N - - $9/02/£0 £9 A 08 018§ $961 1-pe3g ] (T-41-Q) 9
oj ou - - - - - OL/YO/T L J+ N - 018§ oLel 1-PPT1 (T-¥1-@) ¥9
6€l Sl N - - 8Y/LTIVO I A 6¢1 0L8S 8v61 1-peeg] (-v1-Q) €9
() suone  (3y) suope o () sahe (03) 104eq vaIR (¢))] pap
-30319d -10j12d }ooapaq Fuuyuod Swuyuod a)Bp 19493} (13) 12A9] Adaep ydap (3)) uone s BRgqunu JPquinN
SIJON 3o wopog jodoj, 03 yydaQ Jo woyog jodoy, -19)e A Jjep -2y HEZYY ~-A9d Jeax 1194 (807 ans




Utah Geological Survey

14

£6€ 6€€ N $9 Se LLI9TIS0 a+ N Y44 TIsS LL6T 1-4pa91 (£-ST-Q) 1L

- - N - - TS/1€/50 ¥ A 1$ L1SS 7561 1-poeg| (€-S1-CD 0LT

0£C 48 0€T - - 1S/T1/LO Sy A 1374 4499 1561 1-09291 (€-S1-QD) 69T

T[om Yd01pag 02 0z1 9 - - 8L/90/20 8 A (12 gTss 8L61 7-9pP6 (€-S1-Q) 89T
[[om j001paq - - 14 - - 9LILO/SO (49 A S8 085S 9L61 1-9pPS1 (€-S1-C1) L9t
- - N ¥6 €L - - I 801 615§ ¥661 1-9pog1 (E-S1-) 992

oy ol Ly - - YE/9T/80 14 A 161 0Tss yE61 1-P23gT (€-1-A) $97

Jopinbe mojfeys oy 0C N - - 88/LI/LO 9 4 ov %459 8861 1-PadST (€-S1-Q) 9T
Aepd anoqe yrad €CT 62 £9¢C 19 €€ 8Y/C0/LO L 1 60¢ (4439 8v61 799967 (£-S1-A) 9T
- - N <91 001 P8ISI/IT o¢ 1 it (4439 ¥861 1-094G1 (£-S1-AO) 192

T1am jo01paq - Ly 8¢ - - - 14 A 08 0LSS SL6t 1-epegt (£-S1-q) 092
101 09 N - - - - A 101 089S L8361 1-eepel (€-S1-A) 652

- - N 99 9¢ €6/61/11 121 N $01 885S £661 T9qzl (€-ST-Q) 85T

001 08 N 09 0 - - I 001 885S 0861 1-92921 (€-S1-Q) LST

L9 £9 N (Y4 € T6/01/11 9 1 001 £85S 2661 1-92921 (¢-§1-A) 95T

119 3001paq - - 0z - - 18/62/£0 811 A oyl 009¢ 1861 1-eqpi1 (£-S1-QD ST
Tiam y201paq 09 0s 0§ - - ¥L/T1/80 S1 A 09 8LSS vL61 1-PQd1T (€-ST-Q) 1454
T1om %001paq - 0s oz - - 26/02/v0 SE A 9 $6SS 2661 1-eq21 1 (¢-S1-Q) €5T
£01 08 8 - - - 09 A £01 78SS 0861 1-ped1 (€-S1-Q) (44

- - N - - 99/10/11 8 X 99 095S 9961 1-PepOI (£-ST-) (154

T1am Yo01paq S8l SPl ov - - 16/LO/TT 001 A $81 0LSS 1661 1-8apOI (£-S1-CD) 6vC
- - N T +S €6/L1/11 o1 I of yESS €661 1-99907 (¢-S1-Q) 8¥C

[1oMm §201paq 092 0ee 07z - - - - A 09¢ 079¢ 0861 1-epqQ1 (€-$1-a1) L¥T
- - N (174 0 LS/ST/LO L N yL SISS LS61 1-9p26 (€-S1-Q) (874

11om 201paq IN OvE 09 L9§ 06 Ly 95/S1/11 v N L09 615S 9561 1-9PP6 (€-S1-QD) 444
- - N (4] ov 15/20/21 9 N £9 0SS 1561 1-PPag (£-S1-Q) 474

- - N 0zt S - - N e SLSS 6861 1-99pL (€-S1-Q) 8€T

- - N (49 0T £5/21/01 ¥ N 99 065§ €561 [-pesL (€-S1-C) 12 X4

- - N (174 0 £5/1/10 4 N L9 0655 £561 1-eed (¢-S1-) £€T

1) S8 N - - 1L/80/50 1 N ool S€9¢ 1L61 2-994, (¢-S1-Q) 1€2

- - N 0s 1 SS/01/11 L N sol 0v9s $961 1-99qL (£-S1-Q) 1]%4

- - N - - 16/02/90 £ N L 019¢ 1561 1-papP9 (£-S1-Q) 97t

- - N 9 ¥4 15/81/40 L N 99 0€9¢ 1661 1-p939 (¢-§1-Q1) STz

- - N - - €5/00/11 T N Sy 0£9¢ €561 1-ped9 (€-S1-a1) 444

- - N - - €5/90/11 £ N 3¢ 059¢ £561 1-qe29 (¢-$1-Q1) X4

- - N 99 iz €5/S1/L0 [4 N 9yl 58S €561 1-PPaS (€-S1-A) 12¢

011 SL N - - £5/0€/90 S A ol1 00LS £561 1-eepy (¢-61-A) 61c

- - N - - - d+ N 111 05sS SS6l 1-apay (€-S1-A) 81z

- - N 9 ST - - N 1L 085S SS61 1-epap (€-S1-Q) LT

S[3AQ] JalEM Ou 001 09 N oy 0 - - - 001 09S¢ 6L61 1-Pagy (-S1-Q) 184
- - N - - $8/80/50 08 A 921 009§ $861 1-qqep (£-S1-) SIT

- - N - - L8/ST/S0 0g N ozl SI9¢ L861 1-eppyZ (T-S1-A) 602

() suone  (33) suone (619] () 1oke| (33) 334ey vate op palIp
-10313d -103xad }201paq Suiuyuod Juiuyyuod 2)JBP [2A9] (1J) 19493} adxeyo ypdap (1) uone 1AL Jquinu JPquInN
SIJON Jo woynog Jodog, o} pdaq Jo wopjog Jodog, ~I9)E AN REILFVY -3y HERY A Jeax I19M Jed0Y ms




15

Valley-fill aquifer map, Sanpete Valley

- - N (44 0 £5/S2/90 ST i 9¢ 01s$ €561 I-PPPIE (€-S1-A) 143
- -~ N 9¢ 0 °s/v1/01 9¢ 1 98 085S s61 1-99p1€ (€-S1-AD 1 X4
- - N - - TS/E1/90 ! A 3¢S 0¢sS 7561 1-weelg (€-S1-@) (442
$6¢ 87 N Le I 9¥/0¢£/90 |54 I 00¢ $65S 61 1-29pO€ (€-S1-@) 1z¢
- - N - - - 09 A 09 (11439 7961 1-Pepog (£-61-Q) 1743
A 08 N 08 0 8L/02/80 09 I 021 S€98 8L61 1-9po0€ (€-S1-Q) 61t
0Tl 08 N 08 ol - - I (ira 0298 0861 1-9pq0¢ (€-S1-A) 81¢
SLt 0 N oy 0 26/90/11 L I (153 06SS 7661 1-epqog (£-S1-A) LIg
1141 09 N 08 0 - 09 I 0zt o¥9s 8L61 1-8920¢ (€-S1-Q) 91¢
- - N 9% 01 0S/L1/60 4 N Ly 11299 0561 1-eeeog (€-S1-Q) 919
- - N L 9¢ Y9/1/50 A+ N 76 Y499 961 1-2206Z (€-S1-Q) 1483
- - N Y4 0 £5/91/90 9 N §3 (5489 €561 1-89967 (€-S1-A) €Ig
- - N Sy 1T €5/82/11 C N 68 (11299 €561 1-9G96Z (€-S1-Q) (k3
- - N 08 Y4 08/£7/90 I N S8 L6VS ¥661 1-99pLT (€-S1-Q) L0€
- - N 8 |87 £5/v0/90 I N 8L1 V149 €561 1-800LT (€-61-@) 90¢
S[9AQ] JjEM OU 001 08 N 09 +0b - - - 001 S0SS 0861 1-883LZ (€-C1-A) S0¢
[19M §001paq 001 001 122 - - 6v/TIT1 1 X 01¢ 0Tss 6v61 1-8peLT (€-S1-@) $0€
- - N 8 9¢ 8v/67/60 41 N ocl Siss 8b61 1-998LZ (£-S1-Q) €0t
09 01 N 0s 44 1L/02/11 I N 9L (11499 1L61 1-PPPYT (£-S1-A) 20¢
SL S9 SI - - - - A S8 6£SS L861 1-89p9Z (£-S1-A) 10¢
e x4 19 - - - - A 98] SISS pe6l 1-P229Z (£-61-d) 00¢
- - N - - £6/S0/01 €1 A 8 §Tss €661 1-9999Z (£-S1-A) 86C
06T 0L 9T 89 1 oL/s1no %4 1 €67 009S 0L61 1-PoQgZ (€-S1-A) L6T
811 86 N 86 8¢ 09/91/S0 C N 811 0598 0961 1-pepst (€-51-A) 96T
- - s8 09 (4 ¥6/67/80 8 N 001 0¥9$ ¥661 1-Peasz (£-S1-A) $6¢
091 orl N or 0 06/61/%0 09 I 091 0198 0661 1-8096Z (€-61-Q) v6¢
- - St - - £8/07/80 S A L6 085¢ £861 1-Pqqsz (¢-S1-Q) €67
68 s N - - ThILT/L0 w A 66 09sS (44! 1-Pepzz (¢-S1-Q) 06T
- 001 N 001 0 9L/S0/Y0 6 1 092 0€£ss 9L61 1-9Pqzz (€-Si-A) 68¢
1IN S1T 9% 002 - - 19/£2/€0 9 A L9 LOSS 1961 1-99927 (£-S1-A) 887
- - - - - 9LIL1/90 Lz A sel 0LSS 9L61 1-oqezz (¢-1-Q) L8T
- - N 9L 9¢ 16/62/60 (4 N 8 S0sS is6l1 1-9991Z (£-S1-A) $8¢
- - 78 - - 99/21/80 9 A 901 00ss 9961 TPPAIT(E-ST-) +8C
6¢1 €1 N $9 Se £5/¥0/90 vi I 6t1 00Ss 8¥61 1-PPAIT (€-ST-) €8¢
IN 85T IS N 1Ly oL TS/10/L0 [4 i 85T S0SS 7561 1-epeiz (¢-S1-A) 18C
- - N 6T 0 LL/80/01 [4 N €Ll SH9Y LL6T 1-99P61 (€-ST-Q) 6LT
- - N v 0 ¥9/01/90 | N 891 09sS 961 1-2ap61 (£-S1-A) 8LC
- - N 06 S9 9L/10/L0 9¢ I 6 06SS 9Lel 1-8006] (£-61-Q) 9LT
- - N %4 0 9L/90/LO Sl 1 €01 $8¢S 9L61 1-09961 (€-S1-Q) SLT
091 o1 N 14 0 ELISIITT [4 I $91 0LSS €L61 1-peo6T (€-S1-A) yLT
-~ - N 6S 0 9L/9T/S0 £ N 1274 SLSS 9L61 1-99961 (£-61-Q) €LT
-~ - N [43 01 68/L1/L0 ol N op S0SS 6861 I-PPPLI (€-S1-QD) [4%4
(1) suone (1) suone op (1) 1akey (1) a4e] vale ap pajip
-rogzad -10312d }ooapaq Fuuyuod Suuguod ajep [3A3] (33) 1949] adxeyd ydap (13) uope 1om Jaquinu JaquinN

SION  Jo wopjog Jodog, 0} pdag Jo woyog Jodoj, B EITITY M -y 1PM -A31 Ieay oM 820 Mg




Utah Geological Survey

16

601 (43 8S1 s 0 -- 0z I (V] ¥4 0SLS - 1-08q6Z (b-S1-Q) 81y

[[om y50ipaq SL1 $91 N4 - - 9L/SO/V0 orl A SL1 0v6S 9L61 1-99e8Z (+-S1-A) L1y
[1oM j301paq S0¢ <81 06 - - oL/l 091 A (114 0709 9L61 1-999LZ (b-S1-Q) 284
bL1 S8 S81 - - ¢S/20/01 19 A 0021 006S 561 1-epo1Z (4-51-A) 1144

001 08 N 08 194 £8/E1/TH 09 I 001 0v8S £861 1-9921Z (-S1-@) (434

001 08 N - - - - A 001 114139 0861 1-eq21T (b-S1-Q) (U84

- - N " - o6/e1/Tl 0¢ A 08 08LS 661 1-PapPOT (b-S1-A) 80v

1M }301paq Ol 06 0¢ - - SL/9TI0T 6¢ A 011 008S 9L61 T-eepor (P-51-a) LoV
- - N e 1 SE/C1/90 174 I 134 269S SE6l 1-890L1 (b-S1-Q) 10¥

Sel 9T oyl - - 8+/01/80 A A 0s1 069¢ 8761 1-990L1 (#-S1-QD 0oy

- - N - - - - A SY 00LS 8V61 1-PeqLl (-S1-Q) 66¢

STl 1Y4 N - - 6¥/67/S0 ic A 002 9ILS 6v61 1-q9qeLl (p-S1-d) 1413

091 0t N - - 6v/L1/60 0t A 00¢ 0SLS 6v61 1-9Pq6 (-S1-Q) 8¢

- - N - - 9Y/ETIT0 Sl A 09 SELS 961 1-8296 (-S1-A) 18¢

- - N S9 (4% £6/S1/90 Ll N 86 0£9S £661 1-app9 (b-S1-a) 9LE

[44 14 [43 - - SE/01/50 L A oL 059S SE6l 1-Pep9 (b-S1-A) SLE

[[9# 3201paq - - 1 X4 - - LL/ISO/T0 SI A 09 089¢ LL61 1-qeq9 (#-S1-A) pLE
[I9Mm X30ipag orl 08 08 . - 8L/¥T/80 08 A 0Z1 099§ 8L61 1-eeq9 (b-S1-A) eLE
001 09 N - - 6L/80/v0 01 A 001 01LS 6L61 1-8ppS (-S1-A) CLE

SL 0¢ N - - 65/02/60 Sl A 06 069¢ 6561 I-PopPS (#-S1-A) 1Le

- - N 0L T 8/0£/20 8 N (23 $69¢ 861 1-e3pg (P-61-Q) 0LE

01 08 N 4 € 8L/12/€0 L1 N 201 0896 8L61 1-9p4S (b-61-A) 69¢

- - N [43 T $6/60/€0 14 N ol 0995 661 1-82qg (p-Si-@) 89¢

- - N - - - 1 X4 A 9 $69S - 1-808¢ (4-S1-A) L9¢

081 \i4 N - - 8¥/S1/60 (43 A 1343 [§72Y 861 1-8Q% (-S1-A) 9t

- - N - - - 9¢ A 29 STLS - 1-99ap (b-S1-Q@) §9¢

1[9M 3jo0Ipaq 60V (Y4 081 - - 6L/20/60 0 N 60v SESS 6L61 1-9999¢ (£-S1-Q) (433
99 129 N - - 09/01/%0 d+ N 99 009¢ 0961 1-peqog (¢-S1-A@) Is¢

- - N 801 89 L9/8T/80 4 N 89 (1999 L961 1-PPPSE (€-ST-M) 0se

- - N 09 (44 89/¥1/01 8 N 89 Y43y 8961 1-eppse (€-ST-Q) 8pt

0] ou - - - - - - 4+ N - SeSS 1L61 1-pepse (E-S1-Ad) Lyt

- - N w® [44 v6/61/60 0t 1 001 S1sS v661 1-e9qg¢€ (£-Si-A) Sve

- - N 6C 0 Ev/v0/80 S I 06 81SS (271} 1-eeqge (€-S1-A) 1423

- - N 99 144 v$/10/60 [4 N 9 SESS »S61 1-eeese (€-S1-Q) eyt

- - N 89 [4% £6/£0/¢0 9 N 86 1:149 £661 1-pepye (€-S1-@) we

- - N 08 197 16/60/T1 9 N 18 06bS 1661 1-epave (€-S1-@ 6Lt

- - N S8 134 £6/¥0/50 8 N S01 06vS £661 1-qeqpe (€-S1-a) Lee

o ou - - - - - 9¥/80/L0 14 N 1941 S6vs 961 1-qpeve (€-61-Q) 9t

- - N 8 £9 0p/0T/LO 8 N 681 00sS 0p6l1 1-eqeyg (€-$1-a) €ee

- - N oy € 6/80/L0 Sl 1 SOt 94199 P661 1-qeepg (€-1-a) (4%

- - N 0s X4 18/82/01 .14 I 01t 015¢ 1861 -eeepe (€-61-A) 23

- - N - - °5/97/S0 01 A oy 06vS 26561 [-8097¢ (£-61-A) 9Tt

(1p) suone (1y) suope an (03) 2o4e] (1) xake( Bale on pajep
-10j12d -1031ad Hooapag Supuyyuod Fururyuod )EP A (3)) 19A9] a8aep ydop (33) uone B Jaqunu JaquinN

S3ION  Jo wonog Jodog, 0) pydagg Jo woyjoqg Jodoy, B ETTIVY BEITIVY -y s A9 Jeax 1M jedo] s




17

Valley-fill aquifer map, Sanpete Valley

l[om Y201pagq 00v ove 08 - - T6/0T/%0 £ A 0ov 0LSS 7661 1-oee[§ (€-91-A) 06¥
- - N ¥ w ¥5/01/90 91 N z€l 0S¥S yS61 1-eepg (€-91-A) 68Y
- - N $0I1 w 1S/21/90 ¢l N SL1 12343 1561 1-qpe6 (€-91-A) 214
- - N £8 8¢ TS/ETI90 11 N 121 0S¥S 7561 1-p2oL (€-91-A) 8%
3o ou - - - - - 6V/81/11 12 N 0£l 00sS 8161 1-e0q, (€-91-Q) 08¥
- - N 0¢ 0 15/50/21 9¢ I 89 015S 1561 1-eeqs (€-91-Q) 6LY
- - N 86 SE 16/80/11 L N So1 0LYS 1561 1-eoe/ (¢-91-A) 8Ly
- - N 8L 199 8Y/9T/01 8z I 8 (11299 861 1-3qeL (€-91-A) LLY
o[ ou - - - - - 8P/€0/21 I N S8 wys 8v61 1-eee/ (€-91-A) SLy
- - N 9 w TS/51/90 4| N vl 06¥S 7561 1-Pep9 (£-91-A) pLY
oy ou - - - - - LYI61/90 0z N oLl 065S Lv61 1-8999 (€-9§-A) €LY
- - N 9z 0 TS/1/90 4 N $82 LLYS 7561 1-P99S (€-91-Q) Ly
- - N 65 8¢ 15/01/90 91 N o€l (3929 1561 1-9pPy (€-91-Q) oLy
- - N 123 81 15/81/60 4! N 8T1 £9YS 1561 1-oepy (€-91-A) 999
SjoAd] Jajem ou 001 08 N oL (117 - - I 001 08vS 0861 1-pepe (€-91-A) 414
- - N 54| S 18/S1/L0 01 1 001 SLYS 1861 1-qepg (€-91-@) 9%
S0t 6 N 99 ¥C S9/€0/S0 11 N LO1 09sS $961 1-99a1 (£-91-Q) (397
- - 8 - - 6LI0E/TY 8p A 08Y 0195 0861 1-9eq] (€-91-) 85t
{194 3o01paq - - 0ze - - - - A 09¢ OLYS LL6] 1-poey (€-91-Q) LSV
862 8Tl N 611 IS SS/8T/TT 81 N 10€ OLYS SS61 1-P929€ (2-91-Q) 12594
0] ou - - - - - SH/EON T a+ N SIT SSYS S¥61 1-2829¢ (Z-91-A) £S5
- - N - - T5/01/60 ST A 201 08¥S 7561 1-€2q9¢ (2-91- 1457
o ou - - - - - LY/6T/01 ¥ N Sel (11229 Ly6l 1-9Pe9g (Z-91-A) 1Sy
- - N - - TS/01/60 0S A 96 0SSS 7561 1-9pagg (Z-91-Q) (1197
- - N - - €9/00/0 91 A ¥8 SOvS $961 TPAPYT (T-91-Q) (344
- - N 8¢ o1 y6/92/L0 (4 1 152 09¥S ¥661 1-PaPYT (T-91-Q) 1344
- - N £ 0 65/€0/€0 oy I 161 08¥S 6561 1-eqQeyz (2-91-Q) Lyy
- - N 08 0 0S/10/20 o1 N 91T 9949 0561 [-oeepz (T-91-A) 9vp
- - N S8 S £6/80/20 4 I 12z OLYS £661 1-9PPET (T-91-A) Shy
0ce [4¢4 N - - SE/STVO ¥ A 243 S9vS SE61 1-eppeT (2-91-A) 44
- - N 09 ] 18/50/60 4 N £9C 09%S 1861 1-eeeg] (Z-91-a) %44
- - N +07 0 6Y/v2/90 11 N 961 09tS 6v61 1-PPeYC (-91-Q) (447
ozt 6 o1l 0s [4 ¥8/S1/v0 L I 0zl 08%S $861 1-969Z (¢-91-Q) 847
001 09 N - - 6LIL1/SO 124 X 001 0v6S 6L61 1-0epze (b-S1-A) (Y47
- - N - - YLIE0/80 or A 98 0968 PL6T 1-eepze (b-S1-@) 8T
- - N - - SLI60/30 SE X 88 006S SL61 1-po3Z€ (#-S1-A) LTy
liam 001paq - - €1 - - LLIOT/Z0 SI A 091 068S LL61 1-GpoZE (-S1-Q) 9Ty
zn 09 N - - 8L/6T/90 o€ X (48 098¢ 8L61 1-9PPTE (H-S1-Q) Y44
- - N - - 96/LT/10 (4] A $ST SPLS $S61 1-9PPOE (#-S1-Q) €Ty
119Mm d01paq - - 8] - - $8/0TN 1 0g A S8 00LS ¥861 1-9820¢ (F-S1-Q) wy
[12M ¥o01paq vLY 08 0S - - $9/9T/v0 4l A SL1 $69¢ $961 1-PG0E (p-S1-A) 1zy
- - N 87 i 129127741 I N 002 008S ¥S61 1-PLo6T (-51-A) 61¥
(§) suone  (y) suoyje o) (3) 1ake( (1) 1oLeq vale op pajap
-xoyxad ~10§1ad ydoapaq Supuyyuod duwunyuod ajep PAY (13) 19A9] adaep ydap (1) vone 1M Jquinu JaquinN
SION Jo woyog Jodog, 03} pdag Jo woyjog jodeg, ~13)8M I3EM -3y HIETYN -Add JeIx oA jed0] ms




Utah Geological Survey

- - N 9 (43 08/52/01 91 N yET 81¥S 0561 1-eed¢T (Z-L1-Q) $79

(1743 0Ll N (43 0 bSILI/SO J+ N SHE (11929 ¥S61 1-PQpTT (2-L1-Q) 79

- - N o€ 12 €6/10/11 %3 I 80¢ (11439 £661 1-PqTT (T-L1-Q) 129

S6C 921 N 0S1 0 19/0€/60 9 N S62 $95S 1961 1-eepIg (¢-L1-A) 079

- - N 091 0 LLITO/ED 12 N 991 LYYS LL6T 1-90e61 (T-L1-@) 619

- - N 06 82 79/81/50 L N 81 STYs 2961 1-999%[ (¢-L1-Q) 919

- - N 18% 9 6S/71/01 L N 0£C (1A %Y 6561 1-99ep] (T-L1-QD 9

- - N 08 S £8/00/L0 14 N 61 4979 £861 1-qed11 (z-L1-Q) 865

- - N 68 [43 T8/01/80 S N 81 (8479 7661 9991 (Z-L1-Q) 965

- - N (44 0 (454411 L N 191 (8279 7861 1-9991 (Z-L1-@) $6¢

- - N 98 182 SoUtt £ N 91 (11329 7561 1-qeq[ (T-L1-A) 165

- - N sT 0 L8/O1/LO 14 [ +9 00SS L861 1-PQYE (€-91-Q) 99¢

S[9A3] Jajem Ou - - N 6€ 81 - - 1 8¢ 095§ 961 1-qeepe (€-91-a) $95
- - N 19 0 8¢/L0/90 4 N Lyl 06¥S 8661 1-8dpgg (€-91-A) £9

- - N 99 9T 0S/¥1/L0 14 N Lyl 08vS 0561 1-peoge (€-91-A) 19

- - N £ [44 0S/v0/L0 4 N 002 08YS 0561 1-poece (€-91-Q) 68S

- - N 9 1T 0S/21/L0 8 N 100 SLYS 0561 §-eoege (€-91-Q) 85S¢

- - N w 0 65/02/10 14 N 981 9EYS 8561 1-9p20¢€ (€-91-A) 9¢s

- - N oL w 0S/S1/LO (4 N oL SLYS 0s61 1-pop8e (£-91-A) (419

[19M Yoo1paq - - S01 08 6v $8/30/50 6 N 8Ll S0sS $861 1-eepgz (¢-91-A) 675
- - N $9 il $L/S0/90 2! N o011 r4923 pL6T 1-99987 (£-91-@) 149

€51 81 16 - - SH10/v0 81 A L9 06vS Sv61 1-peegg (€-91-A) 2749

- - N - - $8/10/50 oy X S8 $85S $861 T-oepLT (€-91-Q) (949

11om 001paq - - 08 - - TQILIIVO 8y X 08 $8SS 7861 1-9epLT (£-91-A) 1249
- - N 89 S T8IET/H0 (44 1 08 00S¢ 7861 1-992LT (€-91-Q) %49

L6T 001 9¢l oL LE £9/12/60 0 ! 00¢ 0Zss €961 1-eQ9LT (€-91-Q) s

- - N ov 12 81P1/60 9b I |£4] (Y449 7861 1-9pqLT (€-91-Q) [¥4Y

- - N 001 o1 £P/91/€0 6T I €01 (Y499 £v61 1-PRqLT (€-91-@) 0zs

[Jom d01paq 6 8 8 - - 05/11/50 144 A 6 0£SS 0s61 1-99eLT (£-91-@) 61S
[19m 3001paq - - o1 - - EP/EL/ED 99 A 80T S65S £V61 1-999¢Z (€-91-) Sis
119 201pagq - - 0z - - 98/LT/E0 LT A SST 0zss 9861 1-PPOZT (€-91-@) 1259
00T 0 N ] 0 SS/LTIOL 8] 1 002 S6vS SS61 1-oeezg (€-91-@) €IS

- - N 16 9 9Y/10/L0 1 N 86 (11929 ov61 1-ep217 (€-91-A) Tis

- - N 9 S¢ 85/51/60 6 N [4Y| (3479 6v61 1-9991Z (£-91-A) 1is

- - N Iz 0 69/02/80 L N L1 09%S 6961 1-pe1T (€-91-A) oIS

- - N oL 9T £9/%0/01 [4 N [£44 11429 £961 1-peqg (€-91-@) 0

- - N 09 w £6/97/80 S N Sl (9779 €661 1-p299] (£-91-Q) 66Y

- - N - - 19/02/€0 € N I€l 8pvS 161 1-eed9] (€-91-A) 86¢

- - N 8yl £01 £9/60/L0 8 N %91 6vbS €961 1-ove9] (€-91-Q@) L6¥

001 09 N - - 6L/60/10 0S X 00§ SISS 6L61 1-pPest (€-91- 96¥

- - N w7 0 P6/LTILO 0T 1 91 06vS $661 1-99psT (€-91-Q) S6v

llom yoo1paq - - S01 - - 9L/£0/S0 4 A 002 184§ 9L61 1-°9917 (£-91-Q) 16

() suoye  (3y) suone ap (13) ok (1) Jodel vale an pajp
-10319d -x03xad y01paq Supuguod Saruyuod jep [2A9] (3)) A9 a8seyd yydop (33) uone (1LY Joquinu nqumN
SION Jo woyjog jodojy, 0) yidag Jo wopog Jodog, ELEITFNY REILFVY -2y PM -AJA dedax 119M 18307 s




Valley-fill aquifer map, Sanpete Valley

S6 S N w 0 1/61/11 44 I $6 06¥S 161 1-2990¢ (€-L1-QD 6TL
001 001 oy - - 95/S0/E0 6L A 9td 0sSS 9561 [-9980T (€-L1-Q) 8TL
8of renred - - N 0S1 A 6€/STT1 L N 8LI 0LYS 6£61 1-opegl (¢-L1-A) 9ZL
- - N 1T 0 65/91/90 L N 9€El 4979 6561 1-Pap8I (€-L1-D STL
3oy ou - - - - - 19/10/90 8 N 981 0svs 1961 1-99p81 (¢-L1-Q) €TL
ov1 0zl N - - LLIOO/TT oL A ovl 0€SS LL6T 1-eqpLl (€-L1-Q) L
IN OtV S6 10¥ 6T S - 91 I 13194 L6YS §S61 1-PQLT (€-L1-) 1L
- - N oy 0 $9/02/60 0z I 8L S6vS ¥961 TPeqLl (€-L1-@) 0TL
98 98 N yL 8¥ 95/91/%0 97 N 00€ 96¥S 9561 1-PeqLi (€-L1-Q) 6IL
- - N - - 09/L0/LO 4 A S6 095§ 0961 1-99p6 (€-L1-Q) L69
S[oAQ] 13)em ou - - N - - - - A ¥ (11499 0961 1-8pg6 (€-L1-A) 969
- - N €38 oy LLITV/LO 0S I 06 (17438 LL61 1-eeg (¢-L1-Q) $69
- - N 09 0 $8/80/60 S I £8 LISS $861 -pPP8 (€-LT-A) $69
TN TLT 801 N - - SL/I8TIT0 I X (A4 0£SS SL61 1-PPPS (€-L1-Q) £69
TN €L2 091 N - - 05/60/£0 6 A 8LT S8YS 0s61 1-99p8 (€-L1-A) 769
o ou - - N 88 ¥S 19/L0/01 14 N (42 99tS 1961 1-pesg (€-L1-Q) 169
o ou - - - - - 9H/1T/ILO €1 N 9bi L9¥S ov61 1-pPag (¢-L1-@ 689
- - N 0s1 16 29/80/%0 1 N SeT £9vS 1961 1-eeqg (¢-L1-@) 889
- - N 44 ¥6 €5/12/60 L N 672 ELYS €561 1-eqps (¢-L1-A) SL9
- - N oL 9 09/90/01 (4 N 6v1 €9vS 0961 T-PPIS (€-L1-A) vL9
- - N SE 0 05/10/60 L N 81 SLYS 0S61 1-epeg (¢-L1-@) 999
TN 26€ 0 N 0g 9 9€/0T/10 Lt 1 96€ 98YS 9E61 1-999p (€-LT-@) €99
- - N 43 1T (499714 14 N (4] 13129 561 1-999p (€-L1-A) 799
- - N 17 0 - 6 N 76 SLYS 0561 1-999% (€-L1-Q) 199
TN 062 9% 34! - - 6¥/IET/LO 43 A 0S¢ 0SSS 6+61 1-989¢ (€-L1-A) 099
N €61 8L 981 0¢ 0 9$/L0/90 L I LOE S6¥S 9561 1-P3p9g (Z-L1-A) SS9
- - N (%4 0 96/91/60 [4 N 174 SovS 9561 1-99p9€ (Z-L1-A) ¥$9
doj ou 88T ovl N - - 6S/S1/1T 1T - %93 06¥S 6561 1-9p39¢ (Z-L1-A) €59
mofeys - - N Le 0 129i740)] St 14 1] S9vS yS61 1-ee39¢ (Z-L1-A) 759
- - N 4y %4 LLIVLILO r4 N $01 (11979 LL6T 1-8Pq9g (T-L1-A) 159
sifom 8 -s30] ou - - - - - 69/02/90 11 N 00T (11879 6961 1-9299¢ (Z-L1-Q) 059
- - N 99 Y4 85/91/S0 4| N 96 Shvs 8561 1-PAq9g (T-L1-A) 69
- - N 0T 0 95/57/80 9 N L8 145749 9561 1-epegg (Z-L1-Q) 819
- - N LE 0 - 8 N (1144 LY¥S 0961 1-99ps¢ (T-L1-A) 99
8 S8 N - - LLITTLO 14 A o1 SSHS LL61 1-eepse (¢-L1-Q) S¥9
Mojjeys - - N (%4 0 95/0€/L0 14 1 9 (11979 9561 1-9P3gE (Z-L1-Q) 9
- - N 4 0 95/81/90 ol N 81 9279 9561 1-8096¢ (Z-L1-A) €v9
- - N ve 0 1L/0T/S0 Sl N 081 (11229 8¢61 1-e9o6¢ (¢-L1-Q) wo
- - N 0€ £ £6/S1/01 g+ N Syl (11979 €661 1-0836¢ (Z-L1-Q) 179
Lyl 141 N 0¢ 0 $9/80/L0 L N Lyl SEVS 7961 1-9996¢ (Z-L1-Q) 0v9
1N 08¢ Lzl N 0S 8 WITI0 A+ N 05¢ (18979 161 1-epese (¢-L1-A) 6£9
- - N %4 8 SYITO/NT 4| N €81 SIPS SP61 1-9989¢ (Z-L1-Q) LE9
() suone  (33) suone on () 1ake (1) xofey vaIe op pajp
-10319d -10jxad }o0apaq Supuyyuod Suuryuod )P A (13) 19A9] adseyo yydap (1) uone 12558 Jaquinu JaquinN
SA)ON Jo uroyjoq Jodog, 03 pdag Jo wiojjog jodog, -I2)BAA REIT:FVN -2 M -A9d Jeax e Linlg | s




Utah Geological Survey

20

- - N 43 4 $6/10/90 S 1 921 SLYS Y661 1-9eq 1 (Z-81-Q) 18L

- - N 1€ 0 €5/0€/21 L ! €9 00SS ¥S61 1-poelT (2-81-Q) 08L
0zt S N - - SL1S0/60 |§4 A (Y44 £0SS SL6T T-poel (2-81-Q) 6LL

- - N - - 06/€1/v0 09 X 08 015§ 0661 1-oee[] (Z-81-Q) 8LL

- - N - - 65/£0/21 [4 N w 15429 6561 1-ope0y (2-81-Q) LLL

- - N 17 0 YSI0E/ZL L N 86 SEVS yS61 -oeeg (2-81-Q) YLL

- - N - - TS9N € A 184 06¥S 7561 1-pop (T-81-Q) €LL
Lyl [42! N 89 9t £9/12/01 4! N L1 09YS £961 1-epqg (2-81-) TLL
Mojeys - - N - - €5/90/20 S X L SLYS £561 1-oeeg (2-81-Q) 0LL
- - N 8 8Y 8S/LT/SO 81 N 801 9279 8561 1-eqqg (Z-81-A) 69L

- - N 8S 1z ¥$/92/£0 91 N k4 SSYS 233 1-9eq (T-81-Q@) 89L
¥S1 o N - - 15/00/80 61 A ST S6vS 1561 1-ppez (2-81-Q) 9L
81 £vi N 9¢ 0 ¥9/92/L0 o1 N 6v1 oLYS $961 1-992Z (T-81-Q) 99L

- - N 139 if 29/01/50 1 N 14y oLYS 2961 1-pqeg (2-81-Q) YL

- - N - - YY/ET/01 0S A 0S (8949 Pr61 1-99eZ (2-81-@) £9L

I 00C $6 N - - SE/01/%0 88 A €02 (11999 SE61 1-eep] (Z-81-Q) 9L
81T $9 N - - 1S/L1/E0 09 A (1114 0£SS 1561 1-eed1 (¢-81-Q) 9L

- - N 4 0 - (41 I 9L L8YS 0561 1-eqq[ (z-81-Q) 6SL

- - N oy 0 69/0€/01 S¢ I ¥9 0gSS 6961 1-ese] (z-81-A) 8SL

- - N 8¢ 0 TITI/SO 8¢ 1 09 S0SS el Z-peef (2-81-@) LSL

- - N - - - 0 A €L 0Tss 1961 1-peef (Z-81-Q@) 9SL
801 YL N - - ShIV1/E0 vL X 801 0LSS SP61 1-9992¢ (§-L1-M) SSL
[4Y! (43 N - - 0S/L1/60 (43! X 81 009§ 0s61 1-edze (¢-L1-A) ySL

- - N - - 8¥/0T/60 J+ N 99 08YS 8¥61 1-9apIg (€-L1-A) £SL

- - N w 0 T9/L1/60 L 1 vL S6vS 2961 1-eqpig (€-L1-Q) TsL

- - N 09 1T £S/€T/TI L N 9Tl SLYS €561 1-9e21¢ (€-L1-Q) ISL
001 $6 N 44 0 ¥9/S1/80 8 N 001 SLYS $961 1-eed1g (€-L1-) 0sL

- - N Y4 0 19/€2/11 Ll N 981 9279 1961 1-eaqre (€-L1-Q) 6bL

- - N 06 0 19/01/L0 o1 N 91 09¥¢ 1961 1-peqie (€-L1-@) 17

- - N €€ L ZrI80/E0 14 N LL $TSS w6l 1-epei€ (€-L1-Q) L¥L
el 001 N - - 09/l $9 A 9 (17489 0961 1-eee[g (€-L1-A) 9pL

6 6¢ N - - - 41 A 6 00sS 0961 1-PPPOE (€-L1-A) SPL

- - N Iy Sl £9/12/01 L I S61 00S§ 1961 1-pepog (€-L1-D) 1278

- - N 9¢ [4 PLITTTT [4 N 091 {34729 yL61 1-9920¢ (€-L1-A) 373

- - N 801 09 65/61/L0 o1 N 91 £EYS 6561 1-98q0€ (€-L1-A) WL
113 Yo0apaq 06 $9 0 - - £V/L1/20 09 A 06 oTLs £V61 1-eeesg (€-L1-A) 572
- - N €2 0 0L/10/80 0T N (1]%4 ogys oL6l 1-peezz (T-L1-A) 8€L

- - N $6 SL YLITOTY o1 X SEl $8SS vL6I 1-99412 (€-L1-Q) vEL
liom }o01pag - €l (43 o€l 201 09/01/01 8 A 1+l (11999 0961 1-eopog (€-L1-A) €L
- - N og 0 8L/6T/€0 06 I LSE $S5S 8L61 1-eqp0z (€-L1-@ €L
8¢ S8 SLE Le 4 19/€1/10 $9 1 06¢ (Y439 1961 1-9P20T (€-L1-Q) €L

69 89 N - - 19/62/30 vE A oL SISS 1961 1-9P90T (€-L1-@) 0€L

() suoe  (33) suone on (1) 3£e (1)) 1ake| vale ap payup
-x0313d -1035ad r01paq Suruguod Jurayuod Jjep [9Ad] (1)) 1949] adaep yydap (3}) uonye TELY Rqunu JoquiaN
SAJON  Jo wio)jog Jodoy, 0} yydaq JO wopog jodog, EREILFVY RIEM -y oM ~Ad[H J8dX 1194 (8207 ns




21

Valley-fill aquifer map, Sanpete Valley

Sof ou - - - - - 1¥/0/S0 91 - 8¢ 00sS 1161 i-epeg (Z-61-Q) 678
S[OAQ] JojEM OU - - N 0S 01 - - I 66 01ss 1861 1-8eqy (Z-61-Q) 878
Sof jerued - - N - - - - - $9¢ 00LS vL6! 1-Paqe (2-61-Q) 978
Tlom joo1paq 134! o¢l 14 - - £5/00/80 $6 A 00t 009§ 561 1-99p9 (¢-81-A) 718
(1741 09 N - - SL/8TISO oL A LET 0zLS SL6t 1-2popg (2-81-A) 118
1194 3d01p3q 611 001 0 - - 19/12/€0 174 A ozcI 08s$ 1961 1-oeqpg (Z-81-A) 608
- - N ove oy 68/81/50 00t 1 09t §Tse 6861 1-quoge (2-81-A) 808
- - N os 81 08/12/01 Le [ LS (11049 0861 1-999¢€ (2-81-@) L08
Jajem ou - - 14! - - - N A ort 095S 0L61 T-9gpg (2-81-A) 908
- - N - - ¥9/50/90 0t A €9 00SS $961 1-90BgE (2-81-A) S08
- - (44 - - £8/LT/SO Se A 08 00SS £861 i-paece (2-81-Q) £08
- - N - - YY/IET/LO [4! A a4 00pS vrel1 1-epeze (2-81-A) 708
Tajesm ou - - N - - - N A or 0zLS 9861 1-2pqge (2-81-) 108
0s se N - - SY/TT/E0 0t A 0S 009S Syel 1-PPPST (Z-81-Q) 008
- - N - - £8/£0/80 Ly A 001 (11439 £861 1-ovege (T-81-Q) 66L
(44 oy N - - LLITE/E0 01 A 09 00SS 9L61 1-Pqeye (2-81-A) 86L
(43 8Y 0s 17 0 VS/L1/60 Y4 I 09 00SS $S6l1 1-p23LT (T-81-A) L6L
SL §9 N 9t 0 £p/0L/E0 ¥ I SL oLYS £v61 1-oPqLT (2-81-Q) 96L
$01 06 Sl - - LS/9T/LO 09 A 00T 0Tss LS61 1-Paq9z (2-81-Q) S6L
001 142 N - - SLITO/SO 89 A [ (11499 L6l 1-9pogZ (2-81-A) €6L
- - N 89 81 £9/81/01 (114 N L0t 1429 €961 1-qeeg] (2-81-Q) 6L
- - N 86 154 £9/CHILO 0t N x4 09vS £961 1-999¥1 (2-81-Q@) 16L
18 9L N - - LSTTI90 §T A 18 015¢ L961 1-eqep] (2-81-Q) 06L
08 S9 N - - 6S/02/T1 o1 A 08 QIss 6561 1-PoPT 1 (2-81-AD L8L
- - N - - y6/v1/90 9¢ A Sel 0Zss P661 1-Pep1T (T-81-@) 98L
- - N - - $6/v0/%0 0¢ A 68 0ess S661 1-eep | (Z-81-A) S8L
- - N 811 ¥6 £S/LT/E0 61 N 8l Sovs €561 1-e99[§ (2-81-Q) V8L
65 <SS N - - bv/80/90 S N 09 9949 vv6l 1-99911 (Z-81-Q) €8L
6t 6C N - - 65/%0/21 9 C 6t SSYS 0961 1-939 7 (Z-81-Q) 8L
(1) suone (1) suope €})] (13) he) (13) 124y voIE o) PajIIp
-1033ad ~10}1ad HooIpaY Busuyyuod Burugjuod 3juP 1243} F) A9} aBaep wdop (33) uone foa J3quiny IGUWINN
SAON  Jo wiopjog Jodoy, 0} pdaq Jo wopyog Jodog, ~1jeM 1B - Pm -AJNH de3x 113m (8207 AIS




